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The Carbon Cycle

e




Pan et al. 2011. A Large and Persistent Carbon Sink in
the World’s Forests. Science
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» Deforestation 2 ~15% of annual global GGH emissions
* World forests are a net C sink, sequestering 2.3 Pg/yr

* U.S. forests sequester ~12% of annual U.S. GGH emissions



Why conserve and manage

forests for carbon?
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How do we encourage
conservation of working
forests?

Exploit available opportunities

For example:

e Conservation of former
industrial timber lands through
tenure transfer and easements

* Expansion of existing open
space programs

Implementation recommendations

For example:
* Tax incentives
* Public-private funding
mechanisms
* Facilitation of carbon market
participation
* Market cooperatives

Conservation Land

in New England
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Carbon is an umbrella for many
ecosystem services people care about
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Voluntary Market
(“Over the Counter”)

Voluntary Carbon Markets Value Chain
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Source: Forest Trends' Ecosystem Marketplace.
State of the Violuntary Carbon Markets 2013

Compliance Market
\/s. (Regulated or “Cap and
Trade”)
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% Million

Historical Offset Demand by Market Value, All
Voluntary Carbon Markets
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Historic and projected trends in the
voluntary carbon offset markets
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FLOW OF TRANSACTED OFFSET VOLUMES FROM SUPPLIER TO BUYER REGION, 2013
% share and Sized by Volume
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California Compliance Market (ARB): il QUEBEC

 Took effectlJan 1, 2014

* 8% of cap for regulated emitters can be
met through offsets

* Harmonized with Quebec market
(currently no forest C offsets)

e >$1.3 billion in allowance auctions

« Offsets now trading at about S12 per
metric ton CO, equivalent - forestry
offset prices usually discounted by 20%

CALIFORNIA . RGGI*

Five offset sectors:

Implemented/

* U.S. Forest Projects """""“' regional

e Urban Forestry Under
. 'lm"”"ll consideration/

* Ozone Depleting Substances (ODS) regional

 Mine Methane Capture Under

* Livestock projects consideration/

national

Figure from: World Bank. 2014. Status
and Trends of Carbon Pricing.



“Best” Carbon Market Options for the Forest
Sector in the Northeast

- Reforestation/afforestation
- Avoided Conversion/ REDD
- Improved Forest Management

* Key is “additionality”




“Improved Forest Management”

k.
(|
=
by
C With project
=
0 carbon stocks
3
Carbon Business-as
Sequestered ysual carbon

stocks

Project Time
Implementation



Forest carbon management can be integrated with
timber management
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Management scenarios
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Model Predictions
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Model Predictions
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Carbon Density (Mg ha'l)
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Financial Viability of Forest Carbon
Projects in the Northeast

Market price points
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Carbon Projections Using the Forest Vegetation Simulator:
Forest C + Wood Products as per the ARB Protocol
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Modeled Transaction Costs

$500 Once
$500 Once
$1,500 Once
$15,000 Once
$30,000 Once
$3,500 Once
$29,000 Once

Third-party verification and verification management $25,000 Once

Total initial development costs $105,000 Once
$3,000 Annual
Registry fee $500 Annual

Annual carbon accounting, modeling, monitoring & reporting $5,000 Annual

$12,000 Every 12 years
Onsite third-party verification $15,000 Every six years
Otherfees

Brokerage fee 3%

Registry credit issuance fee (cents/credit) 0.02



Cash Flows by Predictor of Financial Attractiveness
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Folicy Scenario Legend:

Folicy A: AEB 22 is renewead post
2020 & 100wear monitoring is
required.

Folicy B: AE 22 is not renewed
post 2020, butthere & a
mandateto monitor for 100
wedrs. Project "buys its way
out®.

Folicy C: AB 22 is not renewed
post 202 E thers is no
oblizationto monitorl00ywears.
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Project Viability Assessment Tool:
Shelterwood Harvesting Example

Hectares

Scenario

Stocking: below Common
Practice

Policy A

MIRR

Stocking: >20% above
common practice
Policy A

MIRR

Stocking: >40% above
common practice
Policy A

MIRR

Stocking: below Common
Practice

Policy B

MIRR

Stocking: >20% above
Common Practice
Policy B

MIRR

Stocking: >40% above
Common Practice
Policy B

MIRR

200
-$324,863

-3%
-$245,642

-100%
-$258,153

-100%
-$120,724

-16%
-$58,883

2%
-$67,286

3%

600
-$123,851

$64,633

9%
$27,108

8%
-$26,331

9%
$136,075

$110,865

16%

8%
$530,040

12%
$454,989

12%
$57,750

10%
$428,508

25%
$378,089

26%

2400
$511,482

11%
$1,460,853

15%
$1,310,756

15%
$271,908

14%
$1,013,375

37%
$912,537

36%

4800
$1,423,815

14%
$3,322,480

18%
$3,022,278

18%
$700,219

16%
$2,183,108

48%
$1,981,424

47%

NPV to
2020

MIRR to
2020



Concluding
Thoughts

Voluntary and compliance market options

Carbon forestry practices are well established
-> Lots of flexibility for landowners

Carbon projects will not work for everyone in the Northeast
* Transaction costs are high
* Longterm commitment may be burdensome
* Not always financially viable
* Not always consistent with landowner objectives

Carbon projects will work best:
- On larger ownerships, e.g. > 1,400 acres
- Well stocked forests above “Common Practice”
- With project aggregation
- Under current and increasing offset prices
Integration with other objectives key
Layer carbon with multiple timber and non-timber revenue streams

Potential to yield financial, climate, and land conservation benefits

Role for state policies: e.g. technical assistance, Current Use,
incentives for landowners and service providers



H. 372 sends a strong message that
Vermont takes forest sector contribution
to climate change mitigation seriously

Feasibility study will provide an
important springboard for forest carbon
projects in Vermont

Key will be determination of viability on
state lands

Potential for project aggregation on
private lands will be critical under the
California Compliance Market
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